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TECTONIC UTILITY OF ORIENTED RESEDIMENTATION STRUCTURES 


EL TEN HAAR 


ABSTRACT 


‚In Flysch-type sediments of the northern Apen- 
nines, the orientation of syngenetic structures 
dependent on current direction is so constant as to 
reveal a rotation of some floating tectonic units. 


INTRODUCTION 

Tectonic analysis usually starts from some rec- 
ognizable feature of which the position prior 
to deformation is known. Sedimentary stratifi- 
cation is the most important of such reference 
structures: bedding planes — except in deltaic 
deposits — and various “top and bottom” cri- 
teria show the tectonic inclination of a rock 
nıass, while stratigraphic correlation helps to 
detect any deformation perpendicular to the 
bedding. 

On the other hand, direct reference structures 
for displacements in the plane of stratification 
are rare and usually unsatisfactory. Lateral trans- 
lation of an otherwise undisturbed bedded deposit 
only becomes perceptible by the offsetting of 
adventitious bodies such as pre-tectonic intru- 
sions; and rotation about a vertical axis can not 
be evaluated unless the original orientation of 
directional structures is known. In ordinary 
marine sediments the ripple marks, current bed- 
ding, channel fillings etc., while useful as indi- 
cators of overturning, result from localized cur- 
rents of indeterminate and variable direction an 
can not serve as orientation markers. This is why, 
up to the present, tectonic rotation in the hori- 
zontal plane has scarcely been considered. 

But one group of sedimentary structures NOW 
appears to constitute an interesting exception. 
“Resedimented” graded beds, considered as de- 
posits of turbidity currents, show a multitude 
cl syngenetic directional features — sole mark- 
ings, current bedding, particle alignment — 
which permit an accurate estimate of the current 
direction: and since the course of extensive tur- 
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bidity currents is supposed to be determined 
mainly by the general configuration of a sedi- 
mentary basin, their directions should usually be 
more or less constant over large areas and through 
a considerable thickness of sediment. This was 
first confirmed to a remarkable degree by Kop- 
stein (1954) for the Cambrian of Wales. 

Phenomena due to such regular currents possess 
a definite pre-tectonic orientation and merit the 
attention of structural geologists. 


RESEDIMENTED TERTIARY FORMATIONS OF 
THE NORTHERN APENNINES 


Throughout the northern Apennines, the top 
cf the autochthonous series (“Toscanides”) con- 
sists of thick synorogenic Flysch-type deposits of 
alternating pelitic and graded arenaceous beds. 
The Macigno formation extends along and west 
of the watershed for some 250 kms; its thickness, 
estimated at 1-2 kms, probably represents the 
major part of the Oligocene. Intercalated between 
dark shales, it contains thousands of graded gray- 
wacke beds of varied thickness and grain size in 
a strikingly parallel stratification; the lateral ex- 
tent of individual beds is undetermined but cer- 
teinly very great. These graded strata, abounding 
in directional phenomena, are now generally held 
to have been resedimented in deep water by vast 
turbidity currents. 

The “formazione marnoso-arenacea” extends 
on the Adriatic flank of the northern Apennines; 
it is essentially similar to the Macigno, but of 
Lower Miocene age and more calcareous in com- 
position, so that the pelitic beds are marl instead 
of shale. 

While investigating resedimentation phenom- 
ena in these formations, the present author 
had occasion to measure the orientation of 
directional features at many hundreds of locali- 
ties. The inferred current directions in large 
numbers of successive graded beds were found 
to be parallel within 10° or less; the very 
sporadic beds showing an aberrant direction 
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could be eliminated by considering only those 
outcrops where mutually confirmative measure- 
ments in at least three different strata were 
obtained. 

The pattern of strongly dominant current 
directions which thus emerges is surprisingly 
consistent. Through the entire thickness of the 
macigno and marnoso-arenacea formations, and 
over the whole exposed area except near the 
Tyrrhenian coast, the trend is approximatively 
parallel to the arcuate strike of the Apennine 
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floating masses of disparate origin displaced 
northeastward by gravitational sliding. 

They consist of chaotic clays and marls en- 
veloping fragments of more rigid rocks in widely 
different sizes, from pebbles to huge slabs ex- 
tending for dozens of square kilometres. Some 
of these are exotics of unknown provenance, 
but others evidently belong to the normal sedi- 
mentary series. According to the sliding hypo- 
thesis the latter are fragments detached from the 
autochthonous, which have become incorporated 
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Fig. 1 — Current trends in resedimented arenaceous deposits of the Northern Apennines. 


chain, and invariably in the same sense: from 
northwest to southeast, gradually verging to- 
wards south. 


Thus, turbidity currents in at least the deeper 
part of the Oligocene-Lower Miocene foredeep 
appear to have run longitudinally from one end, 
rather than transversely as might have been 
expected. This question will be dealt with in 
a forthcoming publication; for the present pur- 
pose, it suffices to state that the orientation of 
directional phenomena in the main body of the 
autochthonous resedimented formations is deter- 
minate and known. 


THE ALLOCHTHONOUS 


The normal sedimentary series of the north- 
ern Apennines is partly overlain by a tectonic 
cover of “argille scagliose” (“Ligurides”), which 
has successively been interpreted as an autoch- 
thonous Flysch series, as one or several nappes 
with untraceable roots, and more recently as 


in the moving “argille scagliose” and slid with 
them for some distance: the majority consists of 
macigno and marnoso-arenacea. 

Now, wherever the current trend in these alloch- 
thonous klippen could be ascertained, it was 
found to be consistent within any single slab, 
but in almost all cases disagreeing in orientation 
with the neighbouring autochthonous. On the 
accompanying sketch map (simplified after 
Merla, 1951, various publications of the Centro 
di Studi per la Geologia dell’Appennino, and 
cwn observations) outcrops already recognized 
as allochthonous on structural evidence, and 
where sufficient measurements have been made, 
are designated by broken lines. For a few of 
them, the divergence of the dominant current 
direction is so slight as to be of doubtful signifi- 
cance; but the majority clearly lies at large angles 
or even almost contrary to the autochthonous 
trend, and therefore to their presumable original 
crientation. 
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APPLICATION 


Here, then, is direct evidence of rotatory 
movements in the allochthonous which can be 
used in several ways. 

First, the fact that these slabs could rotate at all 
shows that they are indeed dislocated fragments; 
and the rotation of adjacent slabs through entirely 
different angles proves that they can not be 
relics of some coherent “Liguride nappe” but 
have moved individually. This constitutes a new 
and independent argument in favour of the 
hypothesis that the “argille scagliose” were em- 
placed by disjunctive sliding. 

Second, in the northern Apennines rotation 
seems to be the rule rather than the exception 
among those slabs already known to be alloch- 
thonous. Therefore in future mapping, an aber- 
rant trend of resedimentation structures may well 
become a useful indication of allochthony. 

Third, there results an amplification of the 
concept of sliding tectonics in general: the possi- 
bility of a marked gyration by coherent masses 
several kilometres in diameter. This aspect of 
sliding, although a priori probable, has hitherto 
been neglected because of the lack of field evi- 
dence. 

As every mountain chain is said to have its 
Flysch, and as from recent work in different 
regions it begins to appear that a major part of 
Flysch-type formations is resedimented and 
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shows reasonably constant current directions, the 
present line of argument might be applicable in 
other orogenes to those frequently vexed ques- 
tions: autochthony or allochthony, and nappe or 
sliding tectonics. 
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STRESS DISTRIBUTIONS IN THE CASE OF 150 EARTHQUAKES 


A. R. RIISEMA= 


ABSTRACT 


Attention is drawn to the great percentage of 
transcurrent fault movements in earthquakes of all 
depth levels, which does not seem to fit in with any 
of the current geotectonic theories. The distribution 
in depth of normal fault and reversed fault earth- 
quakes, however, is not in direct contradiction with 
the convection theory and the contraction theory. 


MATERIALS 


Recently the study of the type of mechanism 
in earthquake foci has been intensified consider- 
ably and many results of these investigations 
have been published. The data mentioned in 
literature, however, are not homogeneous. 

In most of the studies the direction of the first 
P impulse from the seismograms of many stations 
all over the world, sometimes increased with the 
same data of the PP and pP wave, is used (Ad- 
kins, 1940; Benioff, 1954; Byerly, 1934, 1938; 
Difilippo, 1950a, b; Hodgson, 1955a, b; Hodg- 
son a.o., 1951, 1953, 1954, 1956; Koning, 1941; 
Ritsema, 1952, 1956; Webb, 1954). The results 
of these studies are the most reliable, the nodal 
planes in the earthquake focus can be found with 
the highest possible degree of accuracy. 

The Japanese work on the subject, compilated 
by Honda (1952), is based on the first P impulses 
of Japanese stations only. For nearby earth- 
quakes the strike of the fault plane and that of 
the auxiliary plane can be measured with a fair 
degree of certainty. But it is very difficult to 
determine accurately the dip of these planes, 
especially in the case of shallow shocks, without 
the use of stations at greater distances from the 
epicenter. Lack of conflicting evidence is the 
reason that so high a percentage of these shocks 
is assumed to be of the pure transcurrent fault 
type. The same holds true for the earlier studies 
of European shocks of Hiller (1934, 1934-1935, 
1936a, b) and Caloi (1935). 

The Soviet work (Keilis-Borok, 1953; Kogan, 
1954, Malinovskaya, 1954, 1955; Vvedenskaya, 
1951) on the subject has been done with a still 
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smaller number of stations. The local shocks of 
a small area between the Caspian Sea and the 
Lake Aral, and around the town of Garm (just 
N of the Punjab) were studied with a maximum 
of 7-8 stations only. The lack of data of stations 
farther away from the epicenter has been com- 
pensated by the use of the $ wave and the re- 
flected longitudinal and transversal waves. Also 
the amplitudes of the different waves are taken 
into account. The study of Kogan of 25 mostly 
deep earthquakes of the Mariana-Bonin-Japan- 
Kurile area has also been made with the help 
of the U.S.S.R. seismograph stations only. 

In theory this way of approach is possible, but 
it is to be doubted if impulses like pPP, PPP, 
SS, sSS, and SSS can be read with certainty 
from the seismogram. Two of the earthquakes 
studied by Kogan were also investigated by 
Hodgson and Honda, the latter authors using 
only the first P and some PP wave directions. 
Seeing that the results are quite contradictory 
one is inclined to assume that the Soviets results 
are not as reliable as those of the work based 
only on the P and PP wave directions of many 
stations all over the world. Therefore this work 
has not been used in this study. 

The data on earthquake mechanisms that came 
to the author's attention after January 1956 and 
that were not used in this study are generally 
good in line with the conclusions reached here 
(Hodgson a.o., 1956; Ritsema, 1957; Scheidegger, 
1956; Tandon, 1955, 1956). 


ARRANGEMENT OF THE DATA 


The results of the studies are given in the 
form of the direction of the two possible fault 
movements in the focus, i.e. the azimuth and 
the dip (see also Scheidegger, 1956). Basically 
neither these fault movement directions, nor the 
strike and dip of the two possible fault planes 
in the focus, are of a great importance, Impor- 
tant are the stresses acting in the focal region and 
giving rise to the fault movements along these 
fault planes. 

In theory, the principal stress components 


bisect the angles between the two possible fault 
movement directions. That means that the great- 
est shearing stresses are always acting at angles 
of 45° with the principal stress components 
(fig. 1). 

Experiments in the laboratory seem to point 
to some slightly different results. Divergencies 
of 15-20° with the theoretical direction have 
been measured in practice. It has not been prov- 
ed, however, that the results are valid also for 
real earthquakes caused by much greater stresses 
and taking place in materials under quite dif- 
ferent physical conditions. 

For all known earthquake mechanisms (a total 
number of 150) therefore the dirctions of the 
principal pressure and tension components of 
the stress have been calculated according to the 
theory that the angle between the two possible 
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fault movements is bisected by these directions. 

According to the position of these principal 
stress components some basically different groups 
of earthquakes can be distinguished: 


1. The angle between the plane in which the 
two principal stress components are situated 
and the vertical is smaller than 45° (V); 
la. the angle between the tensional stress 
component and the horizontal plane is smaller 
than the angle between the compressional 
stress component and the horizontal plane 
02 
1b. the angle between the compressional stress 
componentand the horizontal plane is smaller 
than the angle between the tensional stress 
component and the horizontal plane (V,). 


2. The angle between the plane in which the 
two principal stress components are situated 
and the vertical is greater than 45° (MH); 
2a. the angle between the tensional stress 
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component and the horizontal plane is small- 
er than the angle between the compressional 


stress component and the horizontal plane 
Hy); 
1/3 


2b. the angle between the compressional 
stress component and the horizontal plane is 
smaller than the angle between the tensional 


stress component and the horizontal plane 
(H,); 


2c. the angle between the tensional stress 
component and the horizontal plane is equal 
to the angle between the compressional stress 
component and the horizontal plane(H_). 


The fault movements in the different groups 
are the following: 


la, normal, or mainly normal and partly trans- 
current; 


1b, reversed, or mainly reversed and partly trans- 
current; 


2a, mainly transcurrent and partly normal; 
2b, mainly transcurrent and partly reversed; 


2c. pure transcurrent with a dip of the fault- 
plane between 0° and 90°. 


The distribution of these types of stress posi- 
tions in depth is shown in the table 1. The per- 
centage of H over H + V shocks has been insert- 
ed in the table, also the percentage of V, over 
V, + V,shocks (see also fig. 2 and 3). 


The V, and H, shocks have been counted to- 
gether into the T group, the V, and H, shocks 
into the P group. In the T shocks a compressional 
force acted in the vertical direction, in the P 
shocks a tensional force. That means that the T 
shocks have a greater (V,) or smaller (H,) nor- 
mal fault component, and the P shocks a greater 
(V„) or smaller (H,) reversed fault component. 
By means of this procedure the material of the 
figure 3 is doubled. Also the percentage figures 

£ T over T + P shocks have been inserted in 
table 1 (see fig. 4). 


The number of crust earthquakes (0.00 R) is 
the highest of one depth level, namely 81. Still 
the accuracy of the figures in the table 1 for crust 
shocks is not so high, because the relation be- 
tween the direction of the principal stress com- 
ponents and the possible fault movements will 
not always be so simple. One can easily think of 
a stress system that does not discharge by a fault 
movement alongside a line bisecting the angle 
between the main stress components, but rather 
by a movement alongside an already existing 
fault plane only approximately in the theoretical 
direction. 
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CONCLUSIONS 


Some of the salient points of the table 1 and 
the figures 2, 3 and 4 are the following: 


1. The principal stress components are only very 
seldom situated exactly in the horizontal plane 
or in a vertical plane. Mostly the fault movement 
is a combination of a transcurrent one with a 
normal or reversed one. 

2. More than two-third of the earthquakes seem 
to be originated by a stress of which the principal 
components are situated in a more or less hori- 
zontal plane. For shallow and deep shocks this 
percentage is about the same. There is a tendency, 
however, for higher percentages at shallow depths 
and for lower percentages at greater depth. At 
nearly all depth levels transcurrent fault move- 
ments seem to predominate normal and reversed 
fault movements (fig. 2). 

3. From the percentage figures of V, over 
V;,+V, data it is seen that at shallow depths 
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Figs. 2-4. 


most of these earthquakes are caused by hori- 
zontal pressures (or vertical tensions), while at 
greater depths the conditions are reversed (fig. 
3). This fact is confirmed by the percentage 
figures of T over T+P shocks (fig. 4). The 
change from more T shocks below a depth of 


- about 200-300 km to zone of more P shocks 


higher up is fairly gradual. 


4 The 69 deep earthquakes have been divided 
into two groups of a depth of respevtively 0.01- 
0.02 R and of 0.03-0.11 R (see table 1). In 
about 70% of al V shocks of the deeper zone 
the tensional stress component was directed more 
or less horizontal. In about 70 % of all V shocks 
of less deep zone the compressional stress com- 
ponent was directed more or less horizontal. 


GEOTECTONIC THEORIES 


In the earth’s crust a considerable number of 
earthquakes will not be caused by the geotectonic 
processes being operative for the deeper earth- 
quakes, because local conditions in many cases 
will predominate the regional or world-wide 
processes. Therefore the figures for the shallow 
shocks can be set aside in this part. 


None of the current geotectonic hypotheses 
dealing with the phenomenon of earthquakes 
down to 700-750 km gives an explanation of the 
high percentage of transcurrent fault movements 
at all depth levels where earthquakes take place. 
In most earthquakes the principal stress com- 
ponents do not lie in a vertical plane as has 
hitherto mostly been assumed, but in a more or 
less horizontal plane. 

The percentage of the normal fault earth- 
quakes over the combined normal and reversed 
fault earthquakes descends from about 100 % in 
the deepest layers to about 30 % at a depth of 
0.01 R. That means that at every depth level 
some of the earthquakes are caused by horizontal 
tensions combined with vertical pressures. 

Seen in the light of the convection theory of 
Vening Meinesz one should expect high per- 
centages of horizontal tension earthquakes for 
all depth levels. Only around a depth of 0.01 R 
a surplus of horizontal pressure earthquakes is to 
be expected. The V shock — and also the T 
and P shock data of table I are not contra- 
dictory with this, but the nearly straight course of 
the line in the figures 3 and 4 cannot be simply 
explained by the convection theory. 

Seen in the light of the contraction theory of 
the earth the data represented in the figures 3 
and 4 could mean that the level of no strain, 
separating the zone of horizontal pressure above 
from the zone of horizontal tension below, should 
be situated at a depth of about 200-300 km. 


ce Zu re ee ee ee ee ee DE et A 


Above this level the earth should not cool off 
any more in appreciable amounts. That means 
that the thermal flow entering this zone from 
below plus the heat generated by radioactive 
minerals in the earth’s crust should be about the 
same as the thermal flow leaving the earth’s sur- 
face. Below the level down to depths of 700-750 
km the earth should still cool off appreciably. 
As a result of this cooling process this zone 
should shrink, giving rise to horizontal tensions 
in this part of the earth’s mantle. As a result of 
this shrinking the zone above the level becomes 
too wide, giving rise to horizontal pressures in 
the upper part of the earth’s mantle and the earth’s 
tust. As it is, however, the depth of 200-300 km 
for this level of no strain seems to be rather 
deep. Moreover, in theory one should expect 
100 % normal faults below the level and 100 % 
reversed faults above it, while in fact there seems 
to exist a gradual change from 100 % tension 
at a depth of about 700 km to about 70% 
pressure earthquakes at a depth of about 100 km. 

Of course, one should bear in mind that the 
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miaterial used in this study is from many differ- 
ent parts of the world. It is possible that in dif- 
ferent seismic zones there exist other types of 
stresses, though it is not likely that the group 
of very deep earthquakes of the various zones 
should be caused by basically different processes. 


The data presented here do not unambiguous 
confirm either of the two geotectonic theories 
mentioned in the text, but one is not allowed to 
say that therefore the principals of these theories 
are not true and the underlying processes are 
not acting at all. Many more data of the kind 
used in this study are needed to reach firmer 
conclusions. 
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TABLE 1 — DISTRIBUTION IN DEPTH OF DIFFERENT TYPES OF EARTHQUAKES. 
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DIE REINIGUNG DER FÖRDERWAGEN 


H. RLAGES! 


Die Reinigung der Förderwagen ist zu einem 
dringenden Problem für die Zechenverwaltungen 
geworden. Je sauberer die Förderwagen im Be- 
trieb sind, desto größer ist die Leistung der 
Schachtförderung. Jeder im Förderwagen blei- 
bende Rückstand verringert die Leistung in zu- 
nehmendem Maße. Wenn es nicht gelingt, die 
Förderwagen sauber zu halten, so setzt sich eine 
Schicht des Rückstandes auf die andere, sodaß 
das Rückstandsgewicht immer größer und die 
Förderleistung entsprechend geringer wird. Es 
sind Fälle bekannt geworden, bei denen das 
Gewicht des Rückstandes im Wagen 160-180 
kg betrug. Derartige Rückstandsgewichte gehören 
jedoch zu den Seltenheiten. 

Jede Zeche ist bemüht, die Förderwagen sauber 
zu halten. Es hat in der Vergangenheit nicht an 
Versuchen gefehlt, das Problem der Förderwagen- 
reinigung zu lösen. Es sind zunächst Reinigungs- 
wipper gebaut worden, die es ermöglichten, die 
Förderwagen um 90° zu drehen und aus ihnen 
die Rückstände mit Kratzern, Schaufeln und ähn- 
lichen Geräten zu entfernen. Wenn diese Werk- 
zeuge nicht ausreichten, die Ansätze des Rück- 
standes zu entfernen, wurde in den meisten 
Fällen ein Vorschlaghammer zu Hilfen genom- 
men. Diese Art der Reinigung nimmt viel Zeit 
in Anspruch und erfordert in jeder Schicht einige 
Leute. 

Eine schnellere Reinigung brachte schon die 
Finrichtung, bei der die Förderwagen, die eben- 
falls in einem besonderen Wipper um 90° ge- 
dreht wurden, durch rotierende Bürsten gesäubert 
wurden. Diese Bürsten, die in den meisten Fällen 
aus abgelegten Drahtseilen hergestellt wurden, 
brachten aber den großen Nachteil mit sich, daß 
sie die Verzinkung der Förderwagen angriffen 
und damit der baldigen Zerstörung durch Rost 
Vorschub leisteten. Auch hier muß ein beson- 
derer Wipper beschafft und Bedienungspersonal 
beigestellt werden. 

Eine weitere Ausführung einer Reinigungsein- 
richtung sieht die Verwendung von Dampf oder 
Wasser vor. Auch hier muß ein besonderer 
Wipper beschafft und Bedienungspersonal bei- 


1 Wallotstr. 26, Essen. 


gestellt werden. Der Dampf oder das Wasser 
wird mit einem kräftigen Strahl in die um 90° 
gedrehten Förderwagen gespritzt und säubert sie 
dadurch von den anhaftenden Rückständen. In 
vielen Fällen bereitet die Beseitigung des Wassers 
und der herausgefallenen Rückstände erhebliche 
Schwierigkeiten. Als besonderer Nachteil muß 
die Tatsache angesehen werden, daß die Wagen 
raß bleiben und daß dadurch das neu eingefüllte 
Fördergut wieder anklebt. Anstelle von Wasser 
kann auch Preßluft verwendet werden. Bei 
dieser Lösung fallen die durch das Wasser auf- 
tretenden Schwierigkeiten fort. Im übrigen aber 
bleiben die gleichen Nachteile bestehen. 


Auf einem ganz anderen Prinzip beruhen die 
Reinigungsmethoden, die darin bestehen, die sau- 
beren Förderwagen mit Gummi oder Papier aus- 
zulegen. Diese Art der Sauberhaltung hat auch 
nicht den erwünschten Erfolg gehabt, da der Gum- 
mi sehr schnell zerstört wurde und das Papier nach 
einmaliger Benutzung wieder erneuert werden 
mußte. Bei Verwendung von Gummi wird sich 
das Gut unter die Gummieinlage schieben, hier 
ankleben und durch das auffallende Fördergut 
festgepreßt werden. Außerdem ist erforderlich, 
daß die Wagen von Grund auf vor Beginn des 
Einlegens des Gummis oder des Papiers gesäu- 
bert werden müssen. Den diesen Einrichtungen 
anhaftenden Mängeln kommt noch der Nachteil 
hinzu, daß sie einen besonderen, außerhalb des 
normalen Wagenumlaufs angeordneten Reini- 
gungswipper mit Bedienungspersonal erfordern. 
Die Leistungsfähigkeit dieser Anlagen ist natur- 
gemäß beschränkt. Es ist nicht möglich, sämt- 
liche aus der Grube kommenden Wagen täglich 
zu säubern. 

Aus diesen Gründen mußte nach neuen Lö- 
sungen gesucht werden, die die genannten Män- 
gel beseitigten und die es gestatteten, sämtliche 
in Umlauf befindlichen Wagen in den normalen 
Wippern ohne Zuhilfenahme von Bedienungs- 
personal zu reinigen. Es war bekannt, daß Vi- 
bratoren bei Bunkerausläufen dazu verwendet 
werden, den Auslauf des Fördergutes zu beschleu- 
nigen und zu ermöglichen. Die hierbei gesam- 
melten Erfahrungen ließen den Schluß zu, daß, 
wenn diese Vibratoren bei den Bunkerausläufen 
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zu so guten Erfolgen geführt hatten, die gleiche 
Wirkung auch eintreten müßte, wenn sie an 
Förderwagenwände angedrückt werden. Die Vi- 
bratoren müssen dann in Tätigkeit treten, wenn 
sich die Förderwagen in einer solchen Lage be- 
finden, daß das Fördergut auslaufen kann. 

Es lag dann der Gedanke nahe, die Vibratoren 
in die normalen Wipper des Wagenumlaufes ein- 
zubauen, da durch sie alle aus der Grube kom- 
menden und gefüllten Wagen entleert werden. 
Werden die Wagen während der Wipperdre- 
hung mit dem Vibrator in Verbindung gebracht, 
so gelangen auch die Rückstände in das unter 
dem Wipper angeordnete Fördermittel. Es sind 
also kein besonderer Reinigungswipper, kein 
Bedienungsmann und keine zusätzlichen Förder- 
mittel zum Abtransport der Rückstände und des 
Wassers erforderlich. 


Diese Erkenntnisse mußten nun in die Tat 
umgesetzt werden. Da aber tauchten schon die 
ersten Schwierigkeiten auf, denn es mußten fol- 
gende Aufgaben gelöst werden: (1) Strom in den 
sich drehenden Wipper zu leiten, um den Vi- 
brator zu betätigen, sowie (2) den Vibrator 
während des verlangten Drehungswinkels von 
135° bis 225° auf den Förderwagen einwirken 
zu lassen. 


Es ist verhältnismäßig einfach, elektrischen 
Strom an einen sich drehenden Gegenstand her- 
anzubringen. Hierzu bedient man sich der 
Schleifringkörper. Da aber die Wipper größten- 
teils in explosionsgefährdeten Räumen laufen, 
scheiden die Schleifringkörper aus, da-es nicht 
möglich ist, sie schlagwetter- oder explosionsge- 
schützt zu bauen. Es mußten infolgedessen an- 
dere Wege beschritten werden, die erlauben, den 
Strom an den Vibrator heranzubringen. Es wurde 
daher ein Drehschalter entwickelt, mit dessen 
Hilfe es möglich ist, dem Vibrator Strom zuzu- 
führen. 

Der Drehschalter besitzt drei Schleifkontakte 
für den Vibrator und zwei Kontakte für die Ein- 
und Ausschaltung. Die beiden Steuerkontakte 
sind so bemessen, daß der Vibrator, sobald der 
Wipper den Winkel von 125° erreicht hat, ein- 
schaltet und nach einer weiteren Umdrehung 
von 110° wieder ausschaltet. 

Die Förderwagen-Reinigungseinrichtung (Abb. 
1) im Wipper besteht aus dem der Form des 
Förderwagenbodens angepaßten Rüttelblech a 
mit den beiden angeschweißten Federtöpfen b, 
in denen sich die Pufferfedern c befinden, den 
Andruckbolzen d mit den darüber befindlichen 
Rückzugfedern e, den in den Lagerblechen f ver- 
lagerten Rollenhebeln g, zwischen denen sich je- 
weils die Andrückplatte h befindet, einem elek- 
trisch betriebenen Vibrator i, der auf das Rüttel- 
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blech aufgeschraubt ist, sowie einem Drehschal- 
ter k, an dem ein Rohr | angeschlossen ist, das 
zur Aufnahme des Stromzuleitungskabel m dient 
und das zwischen zwei außerhalb des Wippers 
stationär verlagerten Rollen n geführt wird, fer- 
ner den beiden Schienen o für das Andrücken des 
Rüttelbleches a an den Förderwagen über die 
Rollenhebel g und allen erforderlichen Verla- 
gerungen und Führungen hierzu. 


Während des Wipperstillstandes ist das Rüt- 
telblech a durch die Federn e aus dem Bereich 
des Förderwagens gezogen, sodaß dieser unge- 
hindert ein- und auslaufen kann. Nach einer 
Drehung des Wippers um ca. 110° laufen die 
Rollenhebel g mit ihren Rollen auf die Schalt- 
schienen o auf, wodurch das Rüttelblech a über 
die Andrückbolzen d gegen den Förderwagen 
gepreßt wird. Unebenheiten der Wagen werden 
durch die Pufferfedern c ausgeglichen. Der Dreh- 
schalter k ist so eingestellt, daß dem Vibrator i 
in dem Augenblick Strom zugeführt wird, wenn 
das Blech a an den Wagen gepreßt wird. Bei 
dem nun stattfindenden Rüttelvorgang dienen 
die Pufferfedern c als elastisches Zwischenglied. 
Der Rüttelvorgang erstreckt sich über 110° 
Wipperdrehung so weit, daß die durch das Rütteln 
gelösten Teile noch herausfallen können. Sobald 
die Rollenhebel g die Schaltschienen o verlassen 
haben, wird das Rüttelblech a von den Abzieh- 
federn e in seine Ausgangsstellung zurückgezo- 
gen. Gleichzeitig unterbricht der Drehschalter 
die Stromzuführung, sodaß sich das Rüttelblech 
in Ruhe befindet, wenn der Wipper in seine 
Ausgangsstellung zurückkommt. 


In Grubenbetrieben, in denen der elektrische 
Antrieb der Vibratoren aus Sicherheitsgründen 
nicht zulässig ist, kann Preßluft für die Inbe- 
triebnahme des Vibrators verwendet werden. Er 
arbeitet in gleicher Weise wie der Elektrovibra- 
tor. Die Zuführung der Luft zu dem im Wipper 
eingebauten Vibrator erfolgt durch einen dreh- 
baren Anschluß. Zur Steuerung des Vibrators ist 
am Wipper eine Steuerschiene angeordnet, die 
einen Steuerschieber betätigt, der die Luft zum 
Vibrator freigibt oder absperrt. Bild 2 zeigt außer 
dem Vibrator die beiden rechts und links von 
ihm angebrachten Andrückzylinder, die die Rüt- 
telplatte anstelle der beim Elektrovibrator erfor- 
derlichen Andrückbolzen an die Förderwagen 
drücken. Diese Zylinder erhalten die Luft zum 
Andrücken zur gleichen Zeit wie der Vibrator. 
nachstehende 


Das Vibrationsverfahren hat 


Vorteile: 


1. Reinigung sämtlicher im Umlauf befind- 
lichen Wagen in normalen Wippern; 


Abb. 2 — Kreiselwipper mit Pressluftvibrator in der Arbeitsstellung. 


2. Fortfall besonderer Reinigungswipper ein- 
schließlich der dazugehörigen Transportein- 
richtungen für den Abfall aus den Förder- 
wagen; 


(6%) 


Reinigen der Wagen erforderliche Wasser; 


en 


keine zusätzlichen Bedienungsleute für die 
Reinigungseinrichtungen; 


5. keine Beschädigung der Förderwagen durch 
Bürsten. 


Diesen Vorteilen steht allerdings ein starkes 
Geräusch gegenüber, das durch die schlagende 
und stoßende Reinigung verursacht wird. Das 
Geräusch des Vibrators kann nur durch den Ein- 


keine Zu- und Ableitungen für das zum 


bau in einen schalldicht abgeschlossenen Wipper 
vermindert werden. Da aber der Ein- und Aus- 
lauf für die Förderwagen nicht schalldicht abge- 
schlossen werden kann, wird das Vibratorenge- 
räusch aus den beiden Öffnungen gedämpft aus- 
treten, sodaß die Bedienungsleute, die sich in den 
meisten Fällen nicht in unmittelbarer Nähe der 
Wipper befinden, nicht stark unter dem Ge- 
räusch zu leiden haben. 

Die Förderwagen wurden einer Dauervibration 
von 12 Stunden unterworfen, die bei täglich 
zweimaliger Reinigungszeit von je 3 Sekunden 
und 300 Arbeitstagen im Jahr einer betrieb- 
lichen Reinigung von 24 Jahren entspricht. Hier- 
bei ergaben sich weder an den Förderwagen noch 
an den Wippern irgendwelche Schäden. 
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ISLA DE AVES, UNKNOWN, UNCERTAIN 


RAOUL C. MITCHELL ! 


INTRODUCTION 


A short paper by Zuloaga (1955) regarding 
microscopic Isla de Aves in the Caribbean Sea 
has started a ‘chain reaction’ of activity in the 
mind of the author. In April, 1954, Zuloaga 
visited this islet with the object of determining 
its size and recording matters of geological in- 
terest. This curiosity was stimulated by obser- 
vations made in 1949 by the Dutch zoologist 
Dr. P. Wagenaar Hummelinck who had noted 
a marked diminution in size compared with older 
maps. 

In March, 1939, the writer had likewise visited 
Aves, prepared a topographic map, made geo- 
logical observations, and had laid aside this in- 
formation, with the inevitable good, intention 
of someday presenting a paper. Zuloaga’s publi- 
cation at long last has prodded the writer into 
action, including an interesting correspondence 
with Dr. Hummelinck. 


GEOGRAPHIC-TECTONIC SETTING 
OF ISLA DE AVES 

Isla de Aves lies some 220 km west of the 
British island of Dominica and 550 km north 
of Venezuela, to which country it belongs 
(fig. 1). Between the Lesser Antilles and the 
numerous cays off the coasts of Nicaragua, no 
other isle occurs in the Caribbean other than 
off-shore islands. Aves lies at the northern 
extremity of Aves Swell, a N-S elongated rise, 
with water less than 1000 fathoms deep, border- 
ed on the west by slopes down to the Tanner 
Basin and to the SE by the Grenada Trough, 
east of which rises the arc of the Lesser Antilles. 
At several places along the Swell the water is 
about 300 fathoms, but at the north end, the 
Swell protrudes above sea-level, forming Isla de 
Aves, Island of Birds, a truly appropriate name, 

for they alone are masters of they survey. 
Aves ridge has been compared to an incipient 
arc such as the Lesser Antilles by Hill (1905), 
Schuchert (1935), etc, built up by vast out- 
pourings of volcanic material on the sea bottom. 
Hess (1937) has shown that on the western 
flanks of the ridge, peaks occur which are sug- 


1 Consulting geologist, Mamer, Luxembourg (Gd.D.). 


gestive of volcanoes. Aves Swell has been men- 
tioned by Vening Meinesz (1951) as illustration 
of a “third arc”, the belt of strong negative 
gravity anomalies (tectogene) and the ridge of 
the Lesser Antilles constituting the other two 
arcs. Meinesz supposes this “third arc” results 
from asymmetric flow of convection currents, 
the flowing backwards towards the ‘continent’ 
of upwelling convection currents in the tectogene 
area, whereby a broad and gentle ‘wave’ is form- 
ed. That is, “...crustal compression caused by 
the drag exerted on the crust by local convection- 
currents...” is the fundamental mechanism. 

Eardley (1954), on the other hand, considers the 
Swell to represent ”... the slightly submerged 
rear tectogene of the previous convective front. 
Its roots by now would be largely melted and 
superficially it should be the site of intermediate 
and acidic volcanic differentiates and of slight 
negative anomalies”. (Hess’ map, 1938, shows 
negative gravity anomalies ranging from 0 to 50 
in the region of the Swell.) It is of interest to 
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Fig. 2 — Isla de Aves, 
all on the same scale. 
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note that the north end of Aves Swell swings 
NW then W and in so doing changes from a 
tidge to a furrow - cf. the extension of the Puerto 
Rico Trench into the Barbados Ridge. This 


_ change in direction at the northern extremity is 


in keeping with a similar change in direction of 
the Puerto Rico Trench, and less so, the Lesser 
Antilles. 

Whatever the theories propounded for such 
interesting tectonic features in this area, there 
seems little doubt that the three arcs have similar 
origins and cause-effects. 


GEOLOGICAL NOTES 


Geological observations were made by Zuloaga, 
Hummelinck and the author, and in general very 
close agreement is reached. However it is ap- 
parent from a perusal of the publications of the 
above-mentioned that certain features were vis- 
ible only at respective times of visits. 


All deposits are of Recent age and include 
shell-fragment and reef-detritus limestones and 
calcarenites, gravels consisting of coarse, loose 
comminuted shells, forming shingle beaches, 
oolites and loose calcareous sands. The lime- 
stones are essentially composed of reef-detritus, 
formed of Madreporarian corals which construct- 
ed the reefs. Admixed with the corals are chunks 
of fragmented limestones containing Lithophyl- 
lzım in great abundance as well as Amphiora, typ- 
ical modern calcareous algae of coral reefs. The 
limestones show exceptionally good sorting of 
ellipsoidal grains, cemented chiefly by calcite. 
Coarse stratification is evident, the reefs having 
a general E-W strike and anticlinal structure, 
dips varying between 20-25 degrees. An exami- 
nation of the maps of Zuloaga and the writer 
show the changed positions of these reef out- 
crops with respect to sea-level. In 1949 Humme- 
linck (1952) noted “narrow rocks rising above 
the land surface for hardly more than a metre” 
along the east coast and here and there along the 
north and south coast. Off the south coast of 
Aves the author saw reef limestones showing 
much distortion. Here also the reefs show a 
syntaxis and relatively abrupt change in direc- 
tion, all of which might possibly indicate fault- 
ing. Off the north coast, Hummelinck, as a 
result of divings in the clear water, estimated the 
reefs here to be at least 6 m thick. 


Lying unconformably on these limestones are 
unconsolidated materials of three types. Oolites 
and arenaceous oolites were well developed at 
the northern and southern ends, somewhat more 
prevalent on the lee side. Many oolites contain 
fossil detritus, the spergenites of Pettijohn (1949). 
Arenaceous and glauconitic oolites were restricted 
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mostly to the southern end of the island, in 
which quartz and glauconite grains furnish the 
core around which cementation by calcite took 
place. Zuloaga makes no specific mention of 
oolites, and a comparison of the maps shows that 
most of the author’s oolites were beneath sea- 
level by 1954. The gravels consist of coatse shell 
fragments, along with particles of reef-detritus 
limestones. The individual shell particles and 
pieces of reef limestone show strong abrasional 
effects, as would be expected from the exposed 
nature of the island. A comparison of the maps 
shows a migration from west to east of the gravel 
ramparts between the years 1939-1954. In 1939 
there was considerably less sand development 
than in 1954 and seemingly also than in 1949. 
These calcareous sands are predominantly com- 
posed of communited shell fragments, quartz 
being relatively rare. The individual grains show 
a high degree of sorting and roundness, a natural 
consequence of wind and water effects. Where 
the sand is bonded together: by low halophpytic 
shrub growth and especially in the ‘higher’ parts 
of the island, these sands show a greater com- 
pactness and consistency. Both the sands and the 
oolites show varying degrees of phosphatization, 
the result of metasomatism from waters which 
have leached the extensive occurrences of bird 
excreta. 


Such a small, low islet, Iying far from protec- 
ting land, with no tree growth nor protection of 
its own from the constancy of the northeast 
trade winds, naturally shows the effects of 
aeolian action, evidenced by sand dunes and 
general migration of deposits. During the writer’s 
36-hour stay on Aves, during which time strong 
winds were blowing, he observed dunes migra- 
ting as much as 2 metres! 


No minerals of volcanic origin were detected 
by either Zuloaga or the writer. Quartz, glauco- 
nite, limonite, hematite, collophane, calcite, ara- 
gonite, dolomite and tourmaline were noted, all 
formed from reworked sediments or then rep- 
resent chemically precipitated minerals.. Hum- 
melinck saw one andesite boulder, doubtless 
transported there by fishermen, for there are no 
surface indications of any igneous material. No 
guano exploitation is carried out at present, but 
Hummelinck mentions some 1030 tons which 
had been extracted between 1854-1857. 


TOPOGRAPHIC ASPECTS 
The question of change in size, shape and 
position of Isla de Aves is one which arouses the 
interest of the investigator. A chronological tabu- 
lation may be given which briefly indicates the 
salient points. 
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(a) Zuloaga goes back to a map by Robert Dud- 
“ley which appeared in 1647 and shows Aves to 
be roughly circular in shape and notched like a 
gear. The island appears to be some 14 km long 
by 13 km broad, with an area of about 115 km?. 
(b) Labat (1722) visited the island in 1705 and 
estimated it to have a circumference of about 
13 km, longer than broad, with a maximum 
height of 14.6 m. Some 400 m off the west 
coast lay two small islets, each about 1000 m in 
circumference. An estimate of the area of Isla 
de Aves would be about 500 hectares. 

(c) During the 1840’s, the island was surveyed 
by the British, and actually this survey is incor- 
porated in the U.S. Hydrographic Office Chart 
No. 1011 (fig. 2). From this we see an island 
about 1200 m in length, maximum breadth 
280 m, highest point 5.48 m, and with an area 
of some 19.5 hectares. Form lines indicate a 
prominence in the NE corner and also one near 
the landing place. 

(d) Writing in the 1850’s, van Brakell (1857) 
mentions an area of about 24 hectares and a 
maximum elevation just under 2.5 m. In 1870 
van Brakell (1870) states further that Aves is 
about 925 m long, about 370 m broad and about 
2.5 m high. 

(e) In 1939 the author found the island to be 
750 m in length, greatest breadth 200 m, 5.6 m 
high, with an area of some 8.5 hectares (fig. 3). 
(f) In 1945 the Venezuelan Hadgialy (1945) 
published a paper, treating largely of historical 
matters. Without indicating the source of his 
information or how obtained, he quotes a length 
of more than 700 m, length slightly greater than 
breadth, with a maximum elevation of about 
4 m. 

(g) The interim. officers’ report of the Dutch 
destroyer “Willem van der Zaan”, the vessel on 
which Hummelinck voyaged, quoted a length of 
about 1000 m, breadth about 300 m and highest 
point about 2 m. 

(h) Hummelinck estimated Aves to be about 
1000 m in length, about 400 m broad, height 
just under 5 m, with a surface area less than 
30 hectares. 

(j) Zuloaga mention a length of 500 m, greatest 
breadth 140 m, maximum height of 3.3 m, and 
an area of some 5.2 hectares (fig. 4). 

It is obvious from the above that the only 
authoritative data and maps are those of the 
British surveys, Zuloaga and the writer, and 
other opinions given are based only on estimates. 

It seems well enough estabished that within 
a period of some 300 odd years at least the es- 
sential topographic features of Isla de Aves have 
undergone change. But we would pose the follow- 
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Fig. 3 — Isla de Aves, 1939, Contour interval 1 m. 


ing question: Are these changes due essentially 
to subsidence, to combined wind-wave action, 
or then a combination of both? 

Considering only the authoritative data, it is 
obvious that in a 100 odd years the island has 


undergone considerable change in size and shape 
and also the island has ‘migrated’ some 75 m 
eastwards. If we consider information going 
back to 1647, then indeed these changes become 
impressive, a round-shaped island of some 115 
km? in 1647 compared to a nartow, elongate 
island covering some 5 hectares in 1954. In the 
past 100 odd years, the variations in the maxi- 
mum elevation have not been great, and in them- 
selves require no further comment. However, of 
zuch greater significance is the fact that identical 
reef-limestone outcrops which occurred at eleva- 
tions up to +3 m in 1939 were, by 1954, at 
sea-level, testifying to a sinking of this amount 
in 15 years. Wind and wave action can readily 
account for shiftings of loose material which 
comprised the highest elevations in 1939 and 
1954 but the reef-limestones represent compact, 
regular outcrops, and only subsidence can be the 
cause of this change in elevation. Unfortunately, 
other than the data provided by Zuloaga and the 
writer, we have no information regarding loca- 
tion of elevation of reef-limestone outcrops in 
former years. An annual subsidence of 20 cm 
between 1939-1954, if extrapolated back to the 
1840’s, would indicate an elevation of reef-lime- 
stones then of about + 20 m, but the British 
surveys mention a maximum elevation of the 
island of only some 5.5 m! Evidently then, sub- 
sidence has been an erratic process or then is 
only of more recent date. 


We have no data regarding off-shore reefs in 
the times of Dudley and Labat, but a glance at 
the three maps shown here shows that reef pro- 
tection has been undergoing drastic reduction. 
Even in the short period 1939-1954, many reefs 
protecting the island on the windward sides 
have disappeared from sight, and due recognition 
being taken of rock constitution plus the time 
factor leads one to postulate subsidence. 


Whilst subsidence undoubtedly seems respon- 
sible for some changes, we cannot ignore the com- 
bined destructive-constructive affects of wind and 
wave. The constancy of the NE trade winds and 
the almost annual periodicity of hurricanes in 
this area must wreck fearful damage on such a 
frail little isle. In the central ‘saddle’ of the island, 
complete inundation during times of storm is 
clearly evident, at which times the flung spray 
must thoroughly drench the island. Hummelinck 
mentions a definite impoverishment in the flora 
of Aves which results in greater erosional 
attack. The loose, light rock material comprising 
most of the island is thus easily eroded, trans- 
ported hither and thither in the vicinity, deposit- 
ed here and there, causing changes in shape as 
well as size, position and elevation. (In the 
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Fig. 4 — Isla de Aves. Countour interval 1 m. Modi- 
fied after Zuloaga (1954). 


Yucutan Peninsula of Mexico the writer witness- 
ed the complete removal of a sand-spit, 3 km 
long, 1 km broad, average height 3 m, in the 
course of two days pounding by hurricane- 
lashed waves.) 


CONCLUSION 

The general instability of the Caribbean area 
as a whole and especially this eastern area of arcs 
is a well-enough established fact. From our tec- 
tonic gleanings of this region it is appropriate 
to postulate vertical movements (or oscillations?), 
perhaps due to profound diastrophic causes, 
ebullitions of magma contributing to Aves Swell, 
or a combination of both. The author does not 
question that subsidence of Aves Island has taken 
place, yet the extremely exposed and fragile 
nature of the island warrants postulating wind 
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and wave action as agents of change also. It is a 
matter of subsidence as the dominant factor, with 
wind-wave action causing modifications in the 
more superficial aspects of the island. 
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GREPEN UIT DE OCTROOILITERATUUR 


HOOFDVERVOER 


Op het gebied van kettingbanen kreeg FROHLICH 
& KLUPFEL in Belgi& octrooi op een baan van ge- 
ringe hoogte, die dus licht en goedkoop is. Een 
nadeel van dergelijke banen was moeilijke reiniging 
en onderhoud door de beperkte ruimte. Dit wordt 
opgelost door de baan om een einde scharnierbaar 
uit te voeren, waarbij de aandrijfas tegelijk als 
scharnierpen dienst doet, zodat de baan bijv. door 
een vijzel opgetild kan worden (B.O.S. 540.802). 


Een hydraulische wagenduwer van G.H.H. combi- 
neert de hoge aanvangssnelheid van de pneumatische 
duwer met de betere bewegingscontrole van de hy- 
draulische door een hydraulische duwer uit te voeren 
met een tweetrapzuiger. Vooral voor het inhalen van 
rceds lopende mijnwagens is het nuttig de hogere 
beginsnelheid die de kleine zuiger geeft te gebruiken, 
terwijjl voor het opduwen de grotere zuiger gebruikt 
wordt (D.O.A. G 12.657). 


Om het slaan van de wagenduwer te voorkomen 
maakt SIEMAG de inrichting zo, dat de duwer zich 
bij het terugbewegen plat legt en zich bij voorwaarts 
bewegen weer opricht, zodat de bewegingsrichting 
de stand van de duwer bepaalt (D.G.M. 1.718.598). 


HERMANN HEMSCHEIDT beweegt op soort- 
gelijke wijze de stoter in-de werkstand en wel door 
gebruik te maken van de wrijving tussen een met de 
duwerstangen verbonden excentriek en een glijlijst. 
Aan het eind van de oprichtingsbeweging wordt dit 
excentriek door een aanslag uit zijn werkstand ge- 
drukt, zodat hij tijidens de verdere beweging vrij van 
de glijljst loopt (D.O.A. H 22.809). 


WAGENVERVOER (railvervoer) 


HAUSHERR & ERBEN K.G. kreeg in Frankrijk 
octrooi op een hydraulische wagenduwer waarvan 
de heen- en weergaande zuigers hydraulisch gekop- 
peld zijn door een vloeistofvulling achter de zuigers. 
Hierdoor wordt voorkomen dat onderdruk achter de 
zuigers ontstaat waardoor stof binnen kan dringen, 
terwijl een mechanische koppeling der duwers over- 
bodig wordt (Fr. O.S. 1.116.667). 


Een kettingbaan met pneumatische bediening, die 
ın beide richtingen door laag gebouwde locomotieven 
bereden kan worden, is van HERTENER MASCHI- 
NENFABRIK G.m.b.H. De geleidingsbaan waardoor 
de duwers in hun werkstand worden gezwenkt is zo 
uitgevoerd dat een deel van de bodem ervan ver- 
schuifbaar is, zodat de duwer dan in een open sleuf 
valt, waarna automatisch de aandrijving uitgescha- 
keld wordt (D.O.A. H 17.583). 


BANDTRANSPORTEURS 


GUNTER LINDEN bedacht een oplossing voor 
het zijdelings verschuiven van transportbanden aan 
de vulplaats t.g.v. de bewegingsenergie van het op- 
vallende materiaal, door daar ter plaatse een korte 
hulpband onder de hoofdband aan te brengen. Deze 
hulpband ondersteunt en geleidt de hoofdband door 
een geprofileerd contact met zijn aandrijfrol, terwijl 
hi) opstaande kanten bezit, die de hoofdband om- 
siuiten (D.O.A. St 8.107). 


BAYRISCHE BRAUNKOHLEN-INDUSTRIE 
A.G. vouwt de band op de plaats waar de stort- 
bunker zich erboven bevindt dieper in trogvorm 
door hier ter plaatse een aantal leirollen aan te 
brengen die met de horizontaal een hoek maken van 
ongeveer 60°, zodat de zijkanten van de band sterk 
opgebogen worden. De rollen zijn verend opgesteld, 
terwijl de onderkant van de bunker even boven de 


bovenkant van de normaal lopende band eindigt 
(D.O.A. B 31.649). 


STOFBESTRIJDING 


MASCHINENFABRIK RUDOLF HAUSHERR 
& SOHNE construeert een eenvoudige en doelmatige 
verstuivingsinrichting voor water ter bestrijding van 
stof ondergronds. Het apparaat bestaat uit een aan- 
voerpijjp, waar doorheen een grof mengsel van lucht 
of water stroomt, dat daarna door twee evenwijdige 
pijpen geleid wordt, waarvan de einden elkaar op 
een regelbare afstand naderen, zodat een schijfvor- 
mig watergordijn gevormd wordt met een diameter, 


die door instelling van de spleet geregeld kan worden 
(D.G.M. 1.693.662). 
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EEE SCHAPSZAKEN 


OPROEP TOT DE 45e GEWONE ALGEMENE VERGADERING VAN HET KONINKLIJK NEDER- 
LANDSCH GEOLOGISCH MIJNBOUWKUNDIG GENOOTSCHAP 


op vrijdag 15 februari 1957 te ’s-Gravenhage 
(19.30 uur) en zaterdag 16 februari 1957 te 
Amsterdam (10.30 uur). 


A. Huishoudelijk gedeelte en jaarrede, 

op vrijdag 15 februari 1957 te 19.30 uur, in het 
gebouw van het Koninklijk Instituut van Inge- 
nieurs, Prinsessegracht 23, te 's-Gravenhage. 


I Huishoudelijke Vergadering van het Genoot- 
schap. 
Agenda: 

1. Opening. Notulen van de 44e Gewone Al- 

gemene Vergadering van 17 februari 1956 

(zie Geologie en Mijnbouw, januari 1957). 


2. Jaarverslag van de secretaris over 1956. 

3. Rekening en verantwoording van de pen- 
ningmeester over 1956. 

4. Verslag van de Kascommissie over 1956. 

5. Bestuursverkiezing i.v.m. het aftreden van 


de voorzitter en de commissaris-plaatsver- 
vangend penningmeester en het periodiek 
aftreden van de secretaris en de penning- 
meester ingevolge artikel 11 van het Huis- 
houdelijk Reglement. 


Dubbeltallen, opgesteld door de Raad van 
Bestuur: 


Voorzitter: 
1. Prof. Ir. H. J. de Wijs. 
2. Prof. Dr. A. J. Pannekoek 


Secretaris: 
1. Ir. J. H. Beltman (aftredend, her- 
kiesbaar) 
2. Ir. J. G. H. Ubaghs. 
Penningmeester: 


1. Ir. L. W. Leyds (aftredend, herkiesb.) 
2. Ir. A. A. G. Schieferdecker. 


Commissaris-plaatsvervangend penningm: 
1. Dr. A. A. Thiadens. 
2. Dr. S. van der Heide. 


6. Benoeming van leden en plaatsvervangende 
leden voor de commissie (Kascommissie) 
tot het nazien van de rekening en verant- 
woording van de penningmeester over 1957. 


7. Begroting 1957. 

8. Voorstel tot wijziging van Statuten en Huis- 
houdelijk Reglement van het Genootschap. 
De door het Bestuur voorgestelde wijzigin- 


gen — medio december 1956 aan de leden 
toegezonden — werden goedgekeurd door 
de vergadering van de Raad van Bestuur 
van 15 september 1956. 

9. Mededelingen van het Bestuur; Ingekomen 
Stukken. 

10. Rondvraag en sluiting. 


Il. Jaarrede door Dr. H. M. E. Schürmann: 


„Het Precambrium in Egypte ten oosten van 
de Nijl”. 

III. Huishoudelijke Vergadering van de Geolo- 
gische Sectie. 

Agenda: 

l. Opening en notulen. 

2  Jaarverslag van de secretaris over 1956. 

3. Rekening en verantwoording van de penning- 
meester over 1956. 

4. Verslag van de Kascommissie over 1956. 

5. Benoeming van leden en plaatsvervangende 
leden voor de Kascommissie 1957. 

6. Bestuursverkiezing. 

De voorzitter treedt af; het bestuur stelt kan- 

didaat: Dr. C. G. Egeler (Amsterdam). 

In de vakature Dr. C. G. Egeler stelt het be- 

stuur kandidaat: Dr. J. J. Dozy. 

Prof. Dr. D. J. Doeglas stelt zich niet als 

commissaris herkiesbaar; het bestuur stelt 

kandidaat: Prof. Dr. J. Dufour. 

Mededelingen van het bestuur. 

8. Rondvraag en sluiting. 


a 


B. Wetenschappelijk gedeelte van de vergadering 
van het Genootschap, op zaterdag 16 februari 
1957, in het Geologisch Instituut van de Ge- 
meente Universiteit van Amsterdam, Nieuwe 
Prinsengracht 130, te Amsterdam. 

10.30 uur: Uitreiking van de van Waterschoot 
van der Gracht penning aan Prof. Dr. H. A. 
Brouwer, m.i., hoogleraar aan de Gemeente Uni- 
versiteit van Amsterdam. 

Voordracht door Prof. Dr. EE Wegmann (Neu- 
chätel): „Krümmungsbild und Gleitungsbild”. 
13.00 uur: Gezamelijke koffiemaaltijd in het 
Geologisch Instituut. Aanmelding per briefkaart 
aan het Secretariaat K.N.G.M.G., Paviljoensgracht 
72, 's-Gravenhage. 

De kosten kunnen ter plaatse worden voldaan. 
C. Wetenschappelijk gedeelte van de vergadering 
van de Geologische Sectie, op zaterdag 16 febru- 
ari 1957, in het Geologisch Instituut van de 
Gemeente Universiteit van Amsterdam, Nieuwe 


AGENDA 
LEIDSE GEOL, .VERENIGING 


Dinsdag 19 februari 1957, 20 uur, 


in het Geologisch en Mineralogisch Instituut, 
Garenmarkt 1b, Leiden, lezing door 


Prof. dr. E. Wegmann (Neuchätel) 
„Bilder aus dem Unterbau der Erdkruste”. 


N.G.M.S.O. 
Woensdag 6 maart 1957 
Congress van de Nederlandse Geologische en 


Mijnbouwkundige Studentenorganisatie (N.G.M. 
S.O.) in het Geologisch en Mineralogisch Instituut 
der Rijksuniversiteit te Leiden, Garenmarkt 1b. 
Het programma vermeldt o.a. 

10 uur, voordracht door Prof. dr. W. P. de 
Roever (Leiden): „Over het plaatselijk 
optreden van een embryonale magma- 
tische fase bij de ontwikkeling van een 
geosynclinale”, 

11 uur, voordracht door Prof. dr. A. J. Panne- 
koek (Leiden): „Correlate sedimentatie 
aan gebergteranden”, 

14 uur, voordracht door Dr. A. Brouwer (Leiden): 
„De thanatocoenose, een verwaarloosd 
hoofdstuk uit de algemene paleonto- 
logie”. 

Het zal op prijs worden gesteld, indien gewone 

leden van het Genootschap, die een of meer van 

bovengenoemde voordrachten zouden willen bij- 
wonen, hiervan van te voren mededeling willen 

doen aan de sectetaris van de N.G.M.S.O., p/a 

Garenmarkt 1b, Leiden. 


Frinsengracht 130, Amsterdam. 
14.30 uur: Voordracht door Prof. Dr. Ir. H. A. 
Brouwer, m.i.: „Over de geologie van Corsica”. 


J. H. Beltman, 
secretaris van het Genootschap 


J. D. de Jong, 
secretaris van de Geol. Sectie 


STICHTING UNIVERSITAIR ASYL FONDS 


De Raad van Bestuur van het Genootschap heeft 
in zijn vergadering van 15 december 1956 besloten 
voor 1957 een bedrag van f 2000.— ter beschikking 
te stellen van de Stichting Universitair Asyl Fonds, 
t.b.v. de studie in de mijnbouwkunde van &en der 
naar Nederland gevluchte Hongaarse studenten. Zo- 
nodig zal voor de jaren 1958 en 1959 een gelijk be- 
drag ter beschikking worden gesteld. 

De Raad van Bestuur zal het zeer op prijs stellen, 
indien de leden van het Genootschap dit initiatief 
willen steunen door het storten van een bijdrage op 
giro 40517 t.n.v. de penningmeester van het Genoot- 
schap te ’s-Gravenhage, onder vermelding van het 


doel. 


A En IT LI TE es zen 


PERSONALIA 


Nieuwe leden: 

BODENHAUSEN, Dr. J. W. A. — geoloog b.d. 
N.V. B.P.M., Amsterdam-Z., Valeriusstraat 88. 
(g) (gk) (per 1-1-1956). 

WIERTS, Dipl. Ing. L. — Vaals, Maastrichterlaan 
205. (m) (per 1-1-1957). 

LELY, Ir. J. VAN DER — Oldenzaal, Haerstraat 
38. (b). 


“ 


Nieuwe buitengewone leden: 


GOEMANS, J. G. — Delft, Oranje Plantage 32. 
(bg) (M.V.D.). 


Nienwe adressen: 

BATJES, D. A. J. — De Bilt, Park Arenberg 9. (g). 
(tevens mutatie van bg naar g). 

BERGSTEIN, A. P. J. — Kerkrade, van Beethoven- 
straat 61. (m). 

BOLJENS, J. J. E. — Delft, Frederik Matthesstraat 
28 (m). 

BUYZE, m.i. Ir. D. — Kidjang, Bintan, Riau, Indo- 
nesie, clo N.V. Nibem. (bg). 

CORTS, m.i. Ir. C. W. — Baguio, M.P., Philippijnen, 
clo Itogon Mining Cy, P.O. Box 84. (m) (K). 

GISCHLER, geol. drs. C. E. — Baghdad, Irak, P.O. 
Box 50, c/o Netherlands Engineering Consult- 
ants „Nedeco”. (g). 

HINTE, J. E. VAN — Utrecht, Willemspark 1. 


(bg) (U.G.V.). 

ITZ, w.i. Ir. H. J. — Brunssum, Prins Hendriklaan 
225. (m) (K). 

KRUIT, Dr. C. — ’s-Gravenhage, Koninginnegracht 


52. (g) (sk). ee 

LANGENBERG, geol. drs. J. H. — Ankara, Turkjje, 
clo Maden Tetkik ve Arama Enstitüsü. (bg). 

MEER MOHR, H. E. C. VAN DER — Baghdad, 
Irak, c/o Netherlands Engineering Consultants 
„Nedeco”, P.O. Box 50. (bg). 

OUDENDIJK, H. M. L. — ’s-Gravenhage, /Jsclub- 
weg 24. (be) (L.G.V.). 

POEL, m.ı. Ir. A. A. VAN DER — La Oroya, Peru, 
Hotel Junin. (m). 

SCHALK, M. VAN DER — Delft, Nieuwe Laan 20. 
(be) (M.V.D.). 

SCHOLS, m.i. Ir. H. — Breda, Wilhelminasingel 32. 
(b) (R). 

SIMONS, Dr. A. L. — Dakar, Senegal, Fr. W. Afri- 
ka, c/o Bureau Minier de la France Outre Mer. 
B.P. 268. (ge) (R). 

TOUWEN, N. A. L. — ’s-Gravenhage, Schiefbaan- 
straat 13. (bg) (L.G.V.). 

VALK, geol. drs. C. B. C. — Zeist, Dr. ’s Jacoblaan 
29. (In militaire dienst) (g). 

VELZEBOER, m.i. Ir. P. Th. — Purley, Surrey, Eng- 
land, Tregarthen 10, Rosewalk. (m) (K). 

VERBEEK -WOLTHUIS, m. Ir R, —— Bukayıı 
Congo Belge, clo C.N.Ki. B.P. 51. (m). 

WIESEBRON, m.i. Ir. R. K. — Raadgevend Inge- 
nieur, Säo Paulo, Brazilie, Caixa Postal 2787. 
(b) (sk). 

WINKELAAR, F. — Voorburg, Prins van Ligne- 
straat 3. (g) (gk). 

WILLEMS, m.i. Ir. J. F. J. — Maracaibo, Venezuela, 
clo Cia Shell de Venezuela, Apartado 19, (b) 
(K). 

ZWAAN, Dr. P. C. — Voorschoten, Nassaukade 33, 
(8) 
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FILTERHOUDER DIRECT TE BEPALEN. 


GEMAKKELIJK TE ONDERHOUDEN. 


ALLE ONDERDELEN DIRECT TE 
VERVANGEN. 


HET STOFMASKER DAT 
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The SYMONS Cone Crusher is the leader in the field of Reduction 
Crushing, designed to apply maximum power to the material with 
minimum wear of crushing members and long life of parts. 

Their satisfactory performance throughout the world for over a quarter 
of a century, is proved by more than 5,000 units in operation. 
SYMONS Cone Crushers, to a unique degree, meet 

requirements of high capacity over a wide range of product size 

on every known hard mineral, consequently they are the preferred 
choice of operations ALL OVER THE WORLD. 
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TRANSPORT 
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Vibrateurs pneumatiques 
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DIVERS 


Toutes pieces mecaniques 
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ant des matieres de qua- 
lite, du traitement ther- 
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matiques da main pour 
ajusteurs - Pieces de locos 
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; olifant ne? 


Ja, dit is de nieuwe Glück-Auf hydraulisch- 
pneumatische omdrukcylinder Olifant 


Type HPVR 15 


dient voor omschuiven (drukkracht 
15-20 ton) en trekken (7-9 ton) 
van zware aggregraten zoals aan- 
drijfstation enz. 
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